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Prof G Haidinger* (Urfahr-Umgebung); Belgium: Prof P Vermeire (Antwerp); Brazil: Dr PGM
Bezerra (Recife), Prof N Rosário (Curitiba), Prof D Solé* (São Paulo), Prof R Stein (Porto Alegre),
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Forastiere* (Roma); Japan: Prof S Nishima* (Fukuoka); Kenya: Dr FO Esamai (Eldoret), Dr JA
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* National Coordinator.
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YL Lau (Hong Kong), Prof G Wong (Hong Kong); Hungary: Dr Z Novák (Szeged), Dr G
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Chhatwal (Ludhiana), Dr NM Hanumante (Pune), Dr KC Jain (Jodhpur), Dr MK Joshi (Mumbai
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Sukumaran (Kottayam), Dr PS Suresh Babu (Davangere); Indonesia: Prof Dr CB Kartasasmita
(Bandung), Prof P Konthen (Bali), Dr W Suprihati (Semarang); Iran: Dr M-R Masjedi* (Birjand,
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Bisanti (Milano), Dr E Bonci (Cosenza), Dr E Chellini (Firenze), Dr G Ciccone (Torino), Dr V
Dell'Orco (Colleferro-Tivoli), Dr F Forastiere* (Roma), Dr G Giannella (Mantova), Dr S La Grutta
(Palermo), Dr MG Petronio (Empoli); Japan: Dr H Odajima (Fukuoka), Prof M Sohei (Tochigi);
Jordan: Dr F Abu-Ekteish (Amman); Kenya: Dr FO Esamai (Eldoret), Dr L Ng’ang’a* (Nairobi);
Kingdom of Tonga: Dr S Foliaki (Nuku'alofa); Kuwait: Dr JA al-Momen (Kuwait); Kyrgyzstan: Dr
C Imanalieva* (Balykchi, Bishkek), Prof S Sulaimanov (Jalalabat); Latvia: Dr V Svabe (Riga);
Lithuania: Prof J Bojarskas (Panevezys, Siauliai), Assoc Prof J Kudzyte* (Kaunas); Malaysia: Prof
BS Quah (Kota Bharu), Dr KH Teh (Alor Setar); Malta: Prof S Montefort* (Malta); Mexico: Dr M
Baeza-Bacab* (Mérida), Dra M Barragán-Meijueiro (Ciudad de México (3)), Dra BE Del-Río-
Navarro (Ciudad de México (1)), Dr R García-Almaráz (Ciudad Victoria), Dr SN González-Díaz
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Ramírez-Chanona (Ciudad de México (4)), Dr S Romero-Tapia (Villahermosa), Prof I Romieu
(Cuernavaca); Morocco: Prof Z Bouayad* (Benslimane, Boulmene, Casablanca, Marrakech);
Netherlands: Prof R Engels (Netherlands); New Zealand: Dr R MacKay (Nelson), Assoc Prof P
Pattemore (Christchurch), Prof N Pearce (Wellington); Nicaragua: Dr JF Sánchez* (Managua);
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Manila); Poland: Assoc Prof A Brêborowicz (Poznan), Assoc Prof G Lis* (Kraków); Polynesie
Francaise: Dr I Annesi-Maesano (Polynesie Francaise); Portugal: Dr ML Chiera (Coimbra), Dra R
Câmara (Funchal), Dr JM Lopes dos Santos (Porto), Dr C Nunes (Portimao); Republique
Democratique du Congo: Prof Dr J-M Kayembe (Kinshasa); Reunion Island: Dr I Annesi-Maesano
(Reunion Island); Romania: Prof D Deleanu* (Cluj); Russia: Prof Dr EG Kondiourina
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Panic (Sombor), Dr S Zivanovic (Nis), Dr Z Zivkovic* (Belgrade); Singapore: Assoc Prof DYT
Goh (Singapore); South Africa: Prof K Voyi (Polokwane); South Korea: Prof H-B Lee* (Seoul);
Spain: Dr A Arnedo-Pena (Castellón), Dr J Batlles-Garrido (Almeria), Dr RM Busquets
(Barcelona), Dr I Carvajal-Urueña (Asturias), Dr G García-Hernández (Madrid), Prof L García-
Marcos* (Cartagena), Dr C González Díaz (Bilbao), Prof F Guillén-Grima (Pamplona), Dr A
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(Khartoum); Sultanate of Oman: Assoc Prof O Al-Rawas* (Al-Khod); Sweden: Dr H Vogt
(Linköping); Syrian Arab Republic: Dr S Mohammad* (Tartous), Prof Y Mohammad (Lattakia), Dr
K Tabbah (Aleppo); Taiwan: Dr J-L Huang* (Taipei), Dr C-C( Kao (Taoyuan); Thailand: Dr A
Kongpanichkul (Nakorn Pathom), Dr R Nettagul (Chiangrai), Dr T Prasarnphanich (Chantaburi),
Assoc Prof J Teeratakulpisarn (Khon Kaen), Assoc Prof M Trakultivakorn (Chiang Mai); Togo:
Prof O Tidjani (Lome); Tokelau: Dr T Iosefa* (Tokelau); Trinidad and Tobago: Dr MA Monteil (St
Augustine, Tobago); Tunisia: Prof M Jerray (Sousse), Prof F Khaldi (Grand Tunis); USA: Prof GJ
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Supplemental Material, Figure S1: 

























































































Supplemental Material, Figure S2:
Flow diagram illustrating sample attrition (data from Lai et al.2009, Pearce et al.2007)
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Supplemental Material, Table S1: Descriptive statistics for the main analytic dataset ages 
6-7 years  
Spearman correlation with: 
Variables  Time period Median(IQ range) 
Asthma 
prevalence PM2.5 NO2  O3 
Full dataset: 114 centres clustered within 51 countries 
Sex (ISAAC Phase Three, ages 6-7 years) 
% boys in sample ≈2000-2003 50.4 (48.7 – 52.0) -0.221* 0.256** 0.094 0.266** 
Disease (ISAAC Phase Three, ages 6-7 years) 
Asthma prevalence (%)  ≈2000-2003 3.86 (2.53 – 6.11)  -0.445*** -0.204* -0.475*** 
Climate / Altitude 
Daily temperature (˚c) 1991-2000 17.6 (12.4 – 24.9) 0.116 0.031 -0.321*** -0.001 
Water vapour pressure (hPa) 1991-2000 14.0 (10.4 – 22.1) 0.186* -0.114 -0.323*** -0.143 
Precipitation (mm/month) 1991-2000 75.9 (50.3 – 121.1) 0.148 -0.242** -0.175 -0.321*** 
Altitude (m) N/A 76.5 (20 – 450) -0.094  0.223* 0.061 0.131 
Economic / population 
GNI per capita (US $)  2001 3410 (1170 – 12511) -0.067a  -0.057a 0.490a*** -0.070a 
Population density (thousands 
per 0.1˚ x 0.1˚ grid square) 2005 162 (53.0 – 544) -0.037  0.278
** 0.398*** 0.207* 
Pollution 
PM2.5 (µg/m3) 2001-2006 15.5 (10.2 – 20.4)   0.405*** 0.565*** 
NO2 (ppbV) 2005 0.89 (0.47 – 2.22)    0.371*** 
O3  (ppbV) 2005 53.5 (41.2 – 62.4)     
 
* p<0.05, **p<0.01, ***p<0.001. 
a Correlations for GNI per capita (available only at country-level) are with country-level variables (defined as in 
manuscript formula 1.1). There are 51 countries. All other correlations are across all 114 centres. 
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Supplemental Material, Table S2: The association of asthma prevalence ages 6-7 years with PM2.5 and NO2.
No. Model type: Adjustment
Estimated change in centre-level asthma prevalence (95% CI) per 100 children per 10% increase in:
PM2.5 NO2
Country-levela Centre-levelb Country-levela Centre-levelb
Using data from 114 centres in 51 countries
1 Random intercept Unadjusted -0.169 (-0.352 to 0.014) -0.041 (-0.167 to 0.085) -0.048 (-0.139 to 0.043) -0.015 (-0.065 to 0.035)
2 Random intercept Sex, climate, GNI -0.256* (-0.452 to -0.060) -0.016 (-0.152 to 0.121) -0.040 (-0.149 to 0.068) -0.019 (-0.071 to 0.033)
3 Random intercept Sex, climate, GNI, population density -0.306** (-0.514 to -0.098) 0.026 (-0.120 to 0.172) -0.059 (-0.188 to 0.071) 0.004 (-0.059 to 0.068)
Restricted to two or more centres per country (83 centres in 20 countries)
4 Random intercept Sex, climate, GNI, population density -0.430*** (-0.668 to -0.191) 0.026 (-0.116 to 0.168) 0.046 (-0.147 to 0.240) 0.004 (-0.059 to 0.067)
5 Random intercept/random slopec Sex, climate, GNI, population density -0.430*** (-0.669 to -0.191) 0.026 (-0.117 to 0.168) 0.049 (-0.144 to 0.243) -0.009 (-0.073 to 0.055)
6 Random intercept Sex, climate, GNI, population density, O3 -0.356 (-0.767 to 0.055) 0.030 (-0.108 to 0.167) 0.130 (-0.027 to 0.287) 0.017 (-0.044 to 0.079)
7 Random intercept Sex, climate, GNI, population density,
log(PM2.5) or log(NO2) as appropriate
-0.475*** (-0.717 to -0.232) 0.028 (-0.136 to 0.192) 0.125 (-0.023 to 0.274) -0.002 (-0.074 to 0.071)
8 Random intercept Sex, climate, GNI, population density,
O3, log(PM2.5) or log(NO2) as appropriate
-0.320 (-0.705 to 0.066) 0.014 (-0.144 to 0.172) 0.124 (-0.027 to 0.275) 0.014 (-0.057 to 0.086)
*p<0.05; **p<0.01; ***p<0.001
aCountry-level effect: estimate of the association between centre-level asthma prevalence and country-level pollutant (defined as in manuscript formula 1.1).
bCentre-level effect: estimate of the within country association between centre-level asthma prevalence and centre-level pollutant.
c Test for a random slope in PM2.5 (Model 5), χ2=0.005 (degrees of freedom=2) p>0.05; test for a random slope in NO2 (Model 5), χ2=2.09 (degrees of freedom=2) p>0.05.
Note: With the exception of GNI per capita (available only at country-level), sex, climate (i.e. temperature, precipitation, water vapour pressure), population density and pollutants, if included in models were included
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